treatment with CVP (CY, vincristine, prednisone), CHOP (CY, vincristine, doxorubicin) and fludarabine. Because of refractory disease, peripheral blood stem cells were mobilWe report two cases of cryptosporidiosis after CD34-selected PBSCT for lymphoma. While the first patient ized in March 1995 with CY (7 g/m 2 ) and G-CSF. CD34
+ second patient. We conclude, that the removal of mature T lymphocytes by positive selection of CD34
؉ cells/kg body weight). G-CSF was started on day +1 to accelerate hematopoietic reconstitution. Absolute neutrocells bears the risk of a delayed immune reconstitution resulting in an increased incidence of severe and somephil counts Ͼ0.5 × 10 9 /l were reached on day +17 and the patient was discharged on day +37. On day +52, the patient times fatal opportunistic infections. IL-2 might be useful in this situation by accelerating immune reconstitution was readmitted to the hospital because of severe watery diarrhea, abdominal cramps and weight loss. At the time and reducing the danger of opportunistic infections. Keywords: cryptosporidiosis; CD34-selection; PBSCT; of admission the patient was leukopenic (1.8 × 10 9 /l) with absolute lymphocyte counts Ͻ0.1 × 10 9 /l. Liver function rhIL-2; immune reconstitution tests were abnormal with elevated levels of alkaline phosphatase, bilirubin, serum aspartate and alanine aminotransferase. Stool specimens were cultured by routine Recurrence of the disease originating from tumor cells conmicrobiology techniques but were negative for common taminating the autograft is a major obstacle of autologous pathogens including free cytotoxin of C. difficile. Cryptobone marrow or peripheral blood stem cell transplantation sporidium infection was diagnosed by endoscopy and duo-(ABMT, PBSCT).
1,2 Positive selection of CD34 + stem cells denal biopsy. Treatment with paromomycin (4 g/day) was results in a 2-to 3-log reduction of contaminating tumor unsuccessful, the patient's condition rapidly deteriorated cells within apheresis products but still provides a cell and he finally died on day +118 because of respiratory failpopulation capable of restoring normal and sustained hemaure due to pulmonary cryptosporidiosis. topoiesis. 3, 4 Cryptosporidium, a protozoan parasite, is PBSC were mobilized in May 1995 in a 22-year-old known to cause severe and life-threatening infections in female patient with nodular-sclerosing Hodgkin's disease immunocompromised hosts and AIDS patients, where the because of third relapse after ABMT using CY (7 g/m 2 ) severity of the disease is correlated to the absolute CD4 and G-CSF. CD34 + stem cells were positively selected with count. 5 the CEPRATE SC Stem Cell Concentration system. Three months later, 0.26 × 10 6 CD34 + cells/kg body weight and 3.3 × 10 8 unselected back-up PBMC/kg body weight were Case reports reinfused after conditioning with CBV (CY, BCNU, etoposide). G-CSF was started on day +1, and absolute neuIn October 1994, CD30 + , anaplastic large cell lymphoma trophil counts Ͼ0.5 × 10 9 /l were reached on day +15. The was diagnosed in a 50-year-old male patient while in patient was discharged on day +19, but readmitted on day remission from lymphoplasmacytic immunocytoma after +71 because of severe watery diarrhea, dehydration, vomiting, fever and weight loss. Intestinal cryptosporidiosis was diagnosed by the detection of oocysts in stool specimens. and a CD4/CD8 ratio of 0.08 (Table 1 ). Lectin stimulation RhIL-2 was administered at a dosage of 4.5 × 10 6 U/day s.c. for 4 consecutive days from day +89 and day +103. VZV infection was diagnosed on day +98. Stool specimens became negative for Cryptosporidium after day +135. (PHA, ConA) and alloantigen-induced proliferation of pared to ABMT. Whether this also holds true for CD34-selected PBSCT is so far unknown. Preliminary data reveal PBMC in the MLR were also significantly depressed. With the intention of improving numerical and functional T lymno significant differences between CD34-selected or unselected PBSCT, but no information has been provided phocyte defects, rhIL-2 (Proleukin; Laevosan, Linz, Austria) was administered subcutaneously at a dosage of about reconstitution kinetics within the first 3 months after transplantation, although the higher incidence of viral infec-4.5 × 10 6 IU/day for 4 consecutive days (days +86 to +89) without any serious side-effects and repeated 3 weeks later tions after CD34 + -selected PBSCT within the first 100 days seen by Brugger et al suggest a substantial T lymphocyte (day +103) in addition to oral paromomycin (4 g/day) and azithromycin (2 × 250 mg/day). Immediately after the first defect. [14] [15] [16] It is very likely, that the 2-3 log removal of T cells from the graft by the CD34 + selection procedure 17 cycle of rhIL-2, CD4 counts increased up to Ͼ0.2 × 10 9 /l but dropped again after VZV infection occurring on day might result in a delayed immune cell reconstitution and consequently in a higher incidence of opportunistic infec-+98. A slow, but continuous increase of CD4 counts and improvement of in vitro T cell function was noted after the tions as after T cell depletion in the allogeneic setting, thus jeopardizing the benefits of this time-and cost-expensive second course of rhIL-2. Stool specimens became negative for Cryptosporidium oocysts after day +135. The patient technique. 18, 19 Whether the observed T lymphocyte defects in our patients, however, resulted from advanced disease was discharged from the hospital, became platelet transfusion independent on day +175 and is now well more than states at the time of stem cell collection or from the removal of the majority of T lymphocytes by the selection procedure 1 year after the BMT in continuous complete remission.
itself or both or even from a low CD34 + cell number transfused cannot be answered conclusively at the moment. Factors that influence collection and engraftment of autologous Discussion peripheral blood stem cells have been defined as a function of pretreatment, disease state, mobilization technique and Cryptosporidiosis after human bone marrow transplantation has only been observed after T cell depletion or intensified CD34 + cell number but are not simply applicable to the kinetics of immune reconstitution. 20, 21 Our own unpubimmunosuppression because of GVHD. [6] [7] [8] Effective treatment is lacking, although some reports describe a beneficial lished observations in CD34-selected PBSCT indicate significantly delayed numerical and functional T lymphocyte effect of spiramycin, paromomycin or azithromycin, but immune reconstitution in time or reduction of immunosupdefects, especially in those patients receiving a low CD34 + cell number (Ͻ2.0 × 10 6 CD34 + cells/kg body weight) pressive drug doses are prerequisites for eliminating the pathogen. 9 which render them highly susceptible for viral, fungal and protozoal infections especially within the first 3-4 months During the past years several studies have addressed the important question of immune reconstitution after BMT after transplantation. Nevertheless, pulmonary cryptosporidiosis as observed demonstrating a significantly faster reconstitution after PBSCT than after ABMT. [10] [11] [12] In a more recent publication, in patient 1 is rare and exclusively found in advanced HIV infection, when CD4 counts drop below 0.1 × 10 9 /l indicatTalmadge et al 13 presented data showing not only a significantly faster numerical but also functional lymphocyte ing the severity of dysfunction of host-defense mechanisms. 22 The lessons we have learned from patient 1 and recovery demonstrated by an increased PHA and pokeweed mitogenesis within the first 100 days after PBSCT as comthe qualitative and quantitative T lymphocyte defects found selected PBSCT is warranted.
14 Jacobs CA, Shpall EJ, Ball ED et al. A prospective, randomized phase III study using the Ceprate SC stem cell concentrator to isolate CD34+ hematopoietic progenitors for autologous marrow transplantation after high dose chemo-
